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World fleet reckoned more than 1.2 Billion GT or 110 thousand  in its number as of the 
end of 2015 has been bearing mass transportation of every goods in glob. Ships are built 
(shipbuilding) and operated (shipping) and then finally replaced with the age of about 30  
years old as its years of life. For the replacement,  most of the abandonment of ships has 
been carried out at developing economies in the South West Asia as well-known as “Ship 
Recycling”  in order to get steel, no-metal, second-hand equipment, etc. However, this 
activity results serious environment pollution with the spillage of hazardous materials such 
as oils and frequent fatal labor accidents. In order to cope this situation, Internatio nal 
Maritime Organization (IMO) adopted The Hong Kong International Convention for 
the Safe and Environmentally Sound Recycling of Ships, 2009 aimed at to 
improve the environment and India largest ship recycling country has also been 
improving the situation with the cooperation from Japan. Although, 
improvement is observed, dismantling procedures is dominantly carried out by 
gas cutting which may have risks for fire and/or explosion and pre-modern labor 
intensive procedure should be improved urgently. 
Under the backdrop, government of Japan has carried out experimental 
project to establish environmentally sound and safe ship recycling system in 
advanced economy as the Muroran Ship Recycling Pilot Model in 2009 and 
evaluated the viability of the introduction of steel cutting by heavy equipment. 
Based on the pilot model, this research is surveyed the current status of the 
global ship recycling industry mainly focused to Indian and developed abrasive 
wear resistant cast iron for the crushing blade of mechanical cutting and 
abrasive wear characterization using the suga type abrasion testing machine 
and shearing machine is evaluated. 
In the 1st Chapter, outline and issues of the ship recycling is explained.  
In the 2nd Chapter, ship recycling process and outlook of the global ship recycling 
industry is explained as the background of this research.  
In the 3rd Chapter, investigation of cutting speed and cost required in 
comparison of gas cutting and mechanical cutting with crushing blade is 
explained based on the results came out from the pilot project. 
In the 4th Chapter, development of the anti-abrasive material for the crushing 
blade of heavy equipment with the wear characterization by suga type abrasion 
testing machine and shearing machine is observed. 
In the 5th Chapter, forecast of the ship recycling industry and current status 
of the ship recycling convention in the international community, significance of 
the ship recycling in the maritime industries and steel industries with the 
bilateral cooperation by Japan to India for the ship recycling improvement is 
explained. 














効率とコストを比較し，重機切断速度はガス切断の 2.17 倍の効率と解体工期が 6










向上が期待できる．本研究では Nb 及び Co の配合比率を変化させて材料の開発を行
なった．開発した材料は，スガ式摩耗試験により評価し，その結果 Nb 含有多合金
泊鋳鉄は V 含有多合金泊鋳鉄と比較して良好な耐アブレシブ摩耗特性を示した．ま
た，切断刃として SCI-W，SCI-VMn, SKD11，10%Co 多合金白鋳鉄を製作してシャ
ー切断試験機による切断試験を行い，10％Co 多合金白鋳鉄は SKD11 と比較して切
断性能は同等で耐摩耗性に優れており，シャー切断材料として期待ができる．  
本研究は，効率的で低コストな船舶リサイクル手法が検証され，かつ重機切断刃
による解体に必要な耐摩耗性に優れた多合金泊鋳鉄材の開発を進め，基礎的な評価
試験による材料評価においては，耐摩耗性が証明された，本研究結果により，鉄鋼
業，自動車関連産業の多い室蘭地域において，重機等を用いたシップリサイクル事
業化による高品質な船舶鉄スクラップの安定供給が期待される．その価値は高く評
価できるものである．このため，審査員の合議により本論文は学位に値するものと
判断した． 
  
